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INTRODUCTION

Concering the oligosaccharides of the soybean, KawAMURA ) reported that the soybean contained
saccharose, raffinose, and stachyose. A sample of the soybean contained them in the amounts of 3.7, 1.0,
and 3.29%, 1respectively @, Hasecawa et al. ® reported that the soybean, kidney bean, asparagus bean,
and pea showed the presence of all these three oligosaccharides by paper chromatography., KAWAMURA,
Tusor, and NAKAMURA () could ascertain that also the broad bean showed the presence of the same three
oligosaccharides, Now paper chromatography was applied to see the distribution of the oligosaccharides in

the five legumes, 7.¢. adzuki bean, mung, kidney bean, asparagus bean, and sword bean,
MATERIALS

The five legumes used as the sample were as follows:
Adzuki bean, Phaseolus chrysanthos, “azuki” in Japanese,
Mung, P. aureus, “ryokutd”.

Kidney bean, P. vulgaris, “ingen-mame”,

Asparagus bean, Vigna sesquipedalis, “sasage”.

G s W N

Sword bean, Canavalia gladieta, “natamame”.
They were all purchased on the market, were in excellent conditions, and were stated to have complete
germinating abilities, They are the same legumes as used in the study of starches by Kawamura, Tusol,

and Huzix ¥, who gave the analyses reproduced in Table 1.

Table 1. Analyses of legumes used ),
Moisture Crude Crude N-.free Crude Ash

protein fat extract fiber
1. Adzuki bean 14.58 21.27 0.80 52.40 7.95 3.03
2. Mung 14.43 22.03 0.9 54.98 5.02 2.63
3. Kidney bean 14.89 22.08 1.44 53.22 4.94 3.28
4, Asparagus bean 14,38 21.27 1.34 54.48 5.76 2.€0
5. Sword bean 14.81 24.06 1.38 52.32 4.61 2.82

These legumes were dehulled and pulverized. The sugars were extracted from 20 g of them with 200 ml
B0% ethanol by allowing to stand for about 2.5 hours at 70° with occasional shaking. The extract was fil-
tered with sintered glass filter, the filtrate was evaporated to dryness in vacuo below 50° on a water bath,
and the resulting thin film of the sugars was taken up in 5 ml of 50% ethanol. After filtration this is

ready to be applied to paper chromatography.
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METHOD

Apparatus. One-dimensional chromatographic apparatus of Téyo Filter Paper Co. (Tokyo).
Paper. Paper strip of Toyd No. 80 (2 cm X 40 cm).

Two solvent systems were used:

Solvont A. A mixture of n-butanol, acetic acid, and water {4 : 1 : 2, v/v) was shaken in a separating
funnel and the upper layer was used after allowing to separate info two layers.

Solvent B. A mixture of phenol and water (17 : 3, wt/wt).

Color reagents. Ammoniacal silver nitrate (¥ and p-anisidine phosphate () were employed.

Procedure. The sugar solution, 5-10 pl, was spotted on paper strip with a micropipette. The chromato-
grams were developed for about 20 hours with solvent A and about 24 hours with solvent B at constant
temperature of 22+1° C. The double development was made with solvent A. Following the development of
the chromatogram, the sugars on the strips were revealed by use of the spray reagents and each spot was

identified by comparing their colors and Ri values with those of standard sugars.
RESULTS AND DISCUSSION

: As shown in Tables 2 and 3, all samples of legumes contained no reducing sugar, The presence of
§acchat‘ose, raffinose, stachyose, and one or two more unidentified oligosaccharides was found. Sword bean
seemed to contain another unidentified oligosaccharide over the spot of raffinose on the chromatogram.
According to DupErRON (8, the distribution of saccharose, raffinose, and stachyose is considerably wide.

The oligosaccharides corresponding to lower Ry values than the Ry of stachyose not detected in the cases
of the soybean and broad bean might be pentasaccharide and hexasaccharide, Courzols, ef a! (®. found
verbascose or trigalactosidosaccharose in the seeds of lentil, alfalfa, and vetch (all belonging to Legumino-
sae) ., Theyﬂ") further found the existence of ajugose or tetragalactosidosaccharose in vetch seeds.

Thus it is very probable that the mung contains these two higher oligosaccharides (verbascose and ajugo-
se), sword bean contains verbascose, and the adzuki bean, kidney bean, and asparagus bean contain either
or both of them.

The above findings were reported by KawaMura (1) It is very interesting to note that very recently
GIrR1GD reported the existence of saccharose, raffinose, stachyose, and verbascose in green gram

(Phaseolus radiatus), which is understood to be identical with mung in this report.

Table 2. Dete:tion of oligosaccharides by paper chromatography with
solvent A, BuOH-AcOH-H0O (4:1:2).

Rs and size of -spots from samples
Rf of standard 1 5 3 2 5
sugar Adzuki Mun Kidney Asparagus Sword
bean g bean bean bean
Saccharose 0.24 0.28 + 0.24 0.24 H C.24 H 0.24 -
? 0.18 =
Raffinose 0.13 0.13 + 0.12 + 0.13 + 0.13 + .13 +
Stachyose 0.07 0.07 + 0.07 + 0.06 4+ 0.C6 +- 0.07 +
(Verbascose 9) — 0.04 + 0.04 +
0.03 -+ 0.03 + 0.03 +
(Ajugose ?) — 0.02 + +
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Table 3. Detection of oligosaccharides by paper chromatography

with solvent B, PhOH-H20 (17:3).

M R¢ and size of spots from samples
R: of standard T 3 7] 5
sugai Adzuki, M?m Kidney Aspar:agus Sword
bean g bean bean bean
Saccharose 0.34 0.33 0.34 H+ 0.32 + 0.34 H# 0.32 #
Raffinose 0.28 0.22 + 0.22 + 0.22 + 0.23 + 0.22 +
Stachyose 0.12 0.12%4 0.09%H 0.10%4- 0.10%4 0.10%+

* The spot showed tailing toward lower R value.
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